The uncovered interest rate parity does not hold in the foreign exchange market (UIP puzzle). I use the cross-country variance risk premium differential to measure the excess foreign exchange return. Consequently, similar to Bansal and Shaliastovich (2010) , I provide a risk-based explanation for the violation of UIP.
According to the uncovered interest rate parity (UIP), when the foreign interest rate is higher than the domestic interest rate, the foreign currency should depreciate against the domestic currency by the difference between the two interest rates. However, except for very high inflation currencies, this does not hold in the data.
In this paper, I provide a risk based explanation for the UIP puzzle by using crosscountry variance risk premium differential. Several studies show that the consumption growth volatility is time-varying in the data; see Kandel and Stambaugh (1990) and . Bollerslev, Tauchen, and Zhou (2009) suggest that variance risk premium "effectively isolates the factor associated with the volatility of consumption growth volatility". As the ex ante realized consumption growth volatility changes in each period, we expect that investors (who care about total volatility) consider the distribution of consumption growth volatility or consumption growth volatility-of-volatility (or volatility risk), as in Bollerslev et al. (2009) ; see Figure 1 .
Therefore, I argue that in response to a positive shock in domestic consumption growth volatility-of-volatility (domestic uncertainty) domestic investors demand higher expected excess return on foreign bonds (as they are more risk averse). In equilibrium, the price of foreign currency drops (foreign currency depreciates), consequently, they expect the foreign currency to appreciate tomorrow (higher expected return on investments abroad). At the same time, it pushes down the domestic interest rate. In other words, when the interest rate differential is high, they expect the foreign currency to appreciate against the domestic currency. This effect is similar to the finding of Bansal and Shaliastovich (2010) . 1 Bansal and Shaliastovich (2010) show that the expected excess foreign exchange return is a function of the consumption growth volatility differential.
2 I extend the model of Bansal and Shaliastovich by using the general currency pricing model of Bekaert (1996) and the volatility-of-volatility model of Bollerslev et al. (2009) , to show that the expected excess foreign exchange return is a function of both the consumption growth volatility differential and the consumption growth volatility-of-volatility differential. Bekaert (1996) , Backus et al. (2001) and many others use currency specific pricing kernels in the discrete time and provide a general currency pricing relation where the excess foreign exchange return is the half of the difference between variances of the loga-1 A positive shock to the domestic consumption growth volatility increases the variance of the logarithm of the domestic stochastic discount factor, and decreases the domestic price of foreign currency as in Bansal and Shaliastovich (2010) . Similarly, a positive shock to the domestic consumption growth volatility-of-volatility increases the variance of the logarithm of the domestic stochastic discount factor, and decreases the domestic price of foreign currency immediately too. Colacito and Croce (2011) also study the cross-country-correlated long-run risk. However they assume constant risk premia and consequently cannot explain the UIP puzzle.
2 Particularly, they show that when the cross-country consumption growth volatility differential increases, the equilibrium dollar price of foreign currency decreases. rithm of the stochastic discount factor in the local country and the foreign country. On the other hand, Bollerslev et al. (2009) allow for richer volatility dynamics than that is found in the original long-run risk model of Bansal and Yaron (2004) . In particular, they allow for time-varying volatility-of-volatility of consumption growth, and show that the difference between the risk-neutral expected return variation and realized return variation (the variance risk premium) approximately measures the factor associated with the volatility of consumption growth volatility.
Theoretically, I derive the model-implied variance of the logarithm of the stochastic discount factor (SDF) of Bollerslev et al. (2009 and 2011) . I find that the volatility of the logarithm of SDF has two components, the consumption growth volatility and the consumption growth volatility-of-volatility. Then, I substitute it in the model of Bekaert (1996) . Moreover, consistent with the data, I assume that consumption growth volatility-of-volatilities and their components are not perfectly correlated across countries. Consequently, I find that the expected excess foreign exchange return is a function of both consumption growth volatility and consumption growth volatility-of-volatility components of SDF volatilities.
Besides Bansal and Shaliastovich (2010) , several recent studies have some success in explaining the UIP puzzle, including Lustig and Verdelhan (2007) , and Verdelhan (2010 and . However, none of them tests their model in an out-of-sample horse race against the historical mean, as is Meese and Rogoff (1983 and 1988 ). Moreover, there is a growing literature studying the variance risk premia. For example, Bollerslev et al. (2009) , and Drechsler and Yaron (2011) find a strong relation between the variance risk premia and the excess equity returns. Bollerslev et al. (2011) find that the global variance risk premia is even a better predictor of the excess aggregate equity returns than the domestic VRPs in each country. Also, Zhou (2010) and Mueller et al. (2011) find a strong tradeoff between the variance risk premia and the excess bond returns. To the best of my knowledge, this paper is first to study and document the tradeoff between variance risk premiums and excess foreign exchange returns.
Empirically, following Bollerslev et al. (2009) , I estimate the variance risk premia (VRP) in the US, the UK, Japan, Europe, and Switzerland as a proxy for the consumption growth volatility-of-volatility in those countries. 4 I calculate cross-country variance risk premium differentials (DVRP), differences between VRPs in the domestic countries and the VRPs in the foreign countries (as a measure of cross-country consumption growth volatility-of-volatility differentials). Then, I show that spot exchange rates decrease when the variance risk premia differentials increase (see Figure 2 ). find that there is a global factor in the foreign exchange market (the global VRP), and that is a good predictor of the excess foreign exchange returns and excess interbank rates (Libor) returns. Moreover, I separate the global VRP and country specific VRP, and I find that country-specific VRPs has some predictability power as well.
I show that the driving factors of variances of the logarithm of the SDFs are the same as those of the model-implied equity premium of Bollerslev et al. (2009) . This provides an economically explanation for the contemporaneous comovements between the excess foreign exchange return and the cross-country excess equity return differential (the uncovered equity return parity) and the findings of I also test whether VAR can predict the interbank rates; similar to Zhou (2010) and outside the US. I find that the global and country specific VRP are persistent predictor of excess one month holding of interbank rates with two month maturity both in the US and outside the US. Finally, I test the out-of-sample performance of my model against the historical mean.
The rest of the paper is organized as follows. Section 1 presents the two-country equilibrium model of volatility-of-volatilities. In section 2, I describe the data and the empirical findings. Then, I provide the robustness checks in section 3. Section 4 concludes.
can persistently predict equity returns in France, Europe, Japan, Switzerland and UK, similar to what is previously documented for the US in Bollerslev et al. (2009) . Furthermore, Zhou (2010) finds that variance risk premium also predicts excess bond return and credit spread in the US. 5 This suggests that the excess foreign exchange return is a function of the cross-country consumption growth volatility-of-volatilities differential as well. 6 Menkhoff et al. 
A Two-Country Equilibrium Model with Volatility-of-Volatility
In this section, I combine the general pricing model of Bekaert (1996) and the variance risk premium model of Bollerslev et al. (2009) . I use an approach similar to the one used by Bollerslev et al. (2009) for equity markets to link the excess foreign exchange return to the variance risk premium differential.
Following Cochrane (2005) , the logarithm of the risk-free rate, rf t , can be written as:
where, M t+1 , is the stochastic discount factor, and m t+1 (≡ log M t+1 ) is the logarithm of the stochastic discount factor. According to Bekaert (1996) among many others, the logarithm of the exchange rate change is equal to the difference between the logarithms of the stochastic discount factors in the two countries with frictionless markets,
where, m * t+1 , is the logarithm of the stochastic discount factor in the foreign country (hereafter, all superscripts * represent related variables in the foreign country), and s t is domestic spot price of one unit of foreign currency.
8 Moreover, this relation shows that when the logarithm of the domestic stochastic discount factor increases, the spot exchange rate decreases (the foreign currency depreciates). A one-period excess foreign exchange return is given by:
Bekaert (1996) among many others shows that taking expectations of both sides of 7 The calculation is based on the following relation: 
The expected excess foreign exchange return is a function of the difference of the variance of the logarithm of the stochastic discount factors in two countries,
9 Therefore, a shock that increases (decreases) the variance of logarithm of stochastic discount factor in the domestic (foreign) country, will increase the expected excess foreign exchange return. Bansal and Shaliastovich (2010) provide a long-run consumption-risk explanation for this relation. They argue that when domestic consumption growth volatility (or variance of logarithm of stochastic discount factor) increases, the domestic stochastic discount factor decreases, therefore the equilibrium domestic price of foreign currency drops immediately (or the foreign currency depreciates), which is consistent with equation 1. Relative to the new equilibrium price today, we expect the foreign currency to appreciate tomorrow. Hence our expected excess foreign exchange return increases, which is consistent with Cochrane (2011) .
Next, I use the consumption growth volatility-of-volatility model of Bollerslev et al. (2009) to calculate the implied-variance of logarithm of stochastic discount factor. Bollerslev et al. (2009) assume that the geometric growth rate of consumption, g t+1 = log(c t+1 /c t ), and the consumption growth volatility, σ g,t+1 , have the following joint process:
where µ g > 0 represents the constant mean growth rate, σ 2 g,t , denotes time-varying variance in consumption growth with volatility-of-volatility in the consumption growth pro- 9 In contrast, the variance of the spot rate changes is a function of sum of the variance of logarithm of stochastic discount factor in two countries, g(var[m * t+1 ] + var[m t+1 ]), see the previous footnote. Therefore, we cannot find a relation between expected excess foreign exchange return and the VRP in the exchange market using the variance of spot exchange rates. This may explain why Nicolin (2009) failed to find a relation between expected excess foreign exchange return and VRP in the exchange market using variance swaps of the spot exchange rates in currency options data. Backus et al. (2001) use a similar argument to explain the failure of GARCH-M models.
cess, q t . The parameters satisfy a σ > 0, a q > 0, |ρ σ | < 1, |ρ q | < 1, and ϕ q > 0; and {z g,t }, {z σ,t }, {z q,t } are iid Normal(0,1) processes jointly independent with each other. Moreover, they assume that the representative agent in the economy has Epstein-Zin-Weil recursive preferences. Therefore, the logarithm of the stochastic discount factor of the representative agent is:
where, θ ≡
, δ denotes the subjective discount factor, ψ equals the intertemporal elasticity of substitution, γ refers to the coefficient of risk aversion, and r t+1 is the time t to t+1 return on the consumption asset which equals to:
This return statement is derived from a standard Campbell and Shiller (1988) loglinearization of return; r t+1 = κ 0 + κ 1 pc t+1 − pc t + g t+1 , (for more detail, see Bollerslev et al. 2009 ).
The variance of the logarithm of the stochastic discount factor in this economy is then:
This relation drives the specification of empirical tests conducted in this paper. Expression 5 says that the expected excess foreign exchange return has two components. The first component is a function of the consumption growth volatility differential, and the second component is a function of variance risk premia differential. By rearranging the equation 5, we get:
We follow Bansal and Shaliastovich (2010) , and assume that the subjective discount factors are equal across two countries (γ = γ * ). If we assume that the coefficients of VRP are the same across two countries (λ = λ * ), then, the expected excess foreign exchange return still has two components; the cross-country consumption growth volatility differential and the cross-country variance risk premium differential,
Equation 5 
According to this expression the excess foreign exchange return is a function of just the cross-country consumption growth variance differential. That means a positive shock to the domestic (foreign) consumption growth volatility increases (decreases) the variances of logarithm of the domestic stochastic discount factor. This leads to an increase (decrease) of the expected excess foreign exchange return. However, by relaxing their assumption of constant consumption (growth) volatility, and allowing consumption volatility to vary over time, the excess foreign exchange return is a function of the variance risk premium (consumption growth volatility-of-volatility) differential as well (see the equation 7). In this case, a positive shock to the domestic (foreign) variance risk premium increases the variances of the logarithm of the domestic (foreign) stochastic discount factor. This leads to an increase (decrease) of the expected excess foreign exchange return too.
Equation 7 is derived in a two-country setting (a bilateral world). In a multilateral world where the consumption depends on a global factor and country-specific factors (which are uncorrelated across countries), we can separate the global and the countryspecific components of both the consumption growth volatility and the variance risk premium. Then, we can express the expected excess foreign exchange return as a function of those global and country-specific components (as in the equation 8).
In the above equation, rx f x ij,t is the excess country i -country j exchange return, σ gl g,t is the global consumption growth volatility, σ si g,t is country i-specific consumption growth volatility, V RP gl t is the global VRP, and V RP si t is country i-specific VRP.
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In both the two country setting and the multilateral world, exchange rate returns are function of both consumption volatility and variance risk premium differentials across countries. Several studies find the consumption growth variance differential is not a strong predictor of excess equity or bond returns; see Hasseltoft (2012), Constantinides and Ghosh (2011), Beeler and Campbell (2009) , and Lauterbach (1989). Bansal and Shaliastovich (2010) do not provide empirical evidence that the consumption growth variance differential predicts the excess foreign exchange return in the data either. In contrast, Bollerslev et al. (2009 and 2011) show that variance risk premia is a very good predictor of excess equity return in the US and some developed countries, and Zhou (2010) and Mueller et al. (2011) find that the variance risk premia is a strong predictor of excess bond return in the US. In the next section, I test whether variance risk premia differential is a strong predictor of excess foreign exchange return.
Data and Empirical Findings
All of the data, except the consumption data, is from DataStream. The end-ofmonth MSCI spot exchange rate data for British Pound, Japanese Yen, Euro, and Swiss Franc against US dollars are available from the beginning of 1970. Tables 1 and 2 present the summary statistics of the data. The mean of interest and inflation rates are similar in the US and Europe, low (and even negative inflation) in Japan, and high in the UK. The variance risk premia (VRP) are similar in the US and UK with a monthly average of around 9 basis points and standard deviation of above 30 basis points and autocorrelation higher than 30%. The variance risk premia has a large mean of 20.6 basis points in Europe, and a small mean of 3.8 basis points in Switzerland. The variance risk premia in Japan has the highest standard deviation of around monthly 38 basis points with a very small and negative autocorrelation of -1%.
Summary statistics
Tables 3 provides the monthly correlations in all pairs of the currencies of the US, the UK, Japan, Europe, and Switzerland. The VRP in the UK is highly correlated with VRPs in the other countries with the highest monthly correlation of around 88% with that in the US. The VRPs in the Europe and Switzerland are highly correlated as well. The VRP in Japan has a lower correlation with VRPs in all other countries with the lowest monthly correlation of around 54% with that in the Europe. This supports our assumption that the VRPs are not perfectly correlated across countries. Interestingly, those pairs that their VRPs are more correlated, their VRP differential (DVRP) and excess exchange return (FX) are more correlated as well, For example US-UK VRP differentials and excess GBP/USD exchange returns are more than 33% correlated.
Variance Risk Premium Differential in the Data
In order to test equation 7, I use the following specification;
where, DIR is interest rate differential, and DV RP t (= V RP t − V RP * t ) is VRP differential. First, I just use traditional interest rate differentials to predict excess foreign exchange returns. Then I add variance risk premium differentials to the regression. The results are reports in the top and bottom panels of table 4 respectively.
The top panel of table 4 shows the relation between the interest rate differentials at time t and the realized excess foreign exchange return at time t+1 for ten pairs of currencies on the period of January 2000 to October 2011. 13 The Japan-US and Switzerland-Europe interest rate differentials are the only pairs that have statistically significant coefficients with low R 2 .
The bottom panel of table 4 shows that adding the variance risk premium differential (DVRP) at time t to the regressions increases the R 2 in five pairs (GBP/USD, JPY/GBP, EUR/GBP, CHF/GBP, and CHF/EUR). The DVRP has significant correlation with the realized excess exchange return at time t+1 in two pairs; UK-US and Switzerland-Europe. The monthly US-UK DVRP can predict the monthly excess GBP/USD exchange returns in the period of January 2000 to October 2011. The US-UK DVRP coefficient has a correct sign (positive) with statistically significant Newey and West (1987) However, according to table 3, the correlation between the FX return and domestic VRP (or foreign VRP) in some pairs of countries are even higher than the correlation between the DVRP and the FX return in those pairs. For example, the correlation between VRP in the US (V RP U S ) and the GBP/USD FX return is 38.5% which is higher than the correlation between the US-UK VRP differential and the GBP/USD FX return, 33.6%. Furthermore, monthly V RP U S and V RP U K are more than 87% correlated. There are similar relations in some other pairs of countries, e.g. the Japan-UK. If these correlations are related to a common risk factor in the foreign exchange market, as in Lustig et al.
(2010 and 2011), then I am missing some information on comovements by looking just at the VRP differentials. If we assume that each currency has different exposure to a common factor (e.g. the global VRP), then, if two currencies have more exposure on the common factor, their VRPs will be more correlated. Those exposures to the common risk factor will affect their FX return, but they do not clearly show up in their DVRP regression in the bottom panel of table 4. Therefore, I check whether separating the common part of VRPs (the global VRP) from the country-specific VRPs can increase the predicting power.
Global Variance Risk Premium in the Data
Following, Bollerslev et al. (2011) , I estimate the global VRP (or the common factor) as a value weighted average of the individual variance risk premia,
where, "i" refers to the US, UK, Japan, Europe, and Switzerland, and Ω i is end-of-month market capitalization of country i from Datastream. Then, I divide VRP to country specific and global parts,
where V RP i t is the observed VRP in country i, V RP si t is the country i-specific component, and ω i is the country i's exposure to the global VRP, GV RP t .
Consequently, the VRP differential is:
Equation 10 shows that VRP differential has two components; the country-specific component (DV RP s t ) and the common component ((ω − ω * ) × GV RP t ). If countries have the same exposure on the GVRP, then the common part equals zero and DVRP will be uncorrelated with GVRP. In addition, the more different exposure on the global component, the more correlation between DVRP and GVRP. Since I assume that the global VRP and the country-specific VRP are uncorrelated, I can estimate the country-specific variance risk premia by using the following regression:
where, the country specific variance risk premium is the error term, (V RP s t = ζ t ). Then, I calculate the country specific VRP differentials and include them in the regressions. In order to estimate equation 7, I use the following specification;
is country specific VRP differential, and GV RP t is global VRP. The results of the estimation are reported in table 5. It shows that the monthly global VRP and country specific VRP differentials significantly predict the monthly excess foreign exchange returns. The global VRP has statistically significant Newey and West t-statistics in five pairs (GBP/USD, JPY/USD, JPY/GBP, EUR/JPY, and CHF/JPY). The country specific VRP differentials are statistically significant in 14 Consistent with the VRP literature, the consumption growth volatility component is shot down. three pairs (GBP/USD, EUR/GBP, and CHF/EUR).
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Moreover, separating the global VRP and country specific VRP differentials increases the adjusted R 2 s in all pairs except for CHF/EUR compared to the bottom panel of table 4 . The highest adjusted R 2 is more than 16% and belongs to GBP/USD which its both components (the global and country specific component) are statistically significant. A positive coefficients of global VRP, δ GV RP , means that the domestic country has more exposure on the global VRP relative to the foreign country, e.g. US compared to UK, or Switzerland compared to Japan. A negative coefficients of δ GV RP , is less exposure of domestic country on the global VRP relative to the foreign country, e.g. US compared to Japan, or UK compared to Japan. Table 6 shows adding the estimated consumption growth volatility differentials into the regressions increases the adjusted R 2 in four pairs (JPY/GBP, EUR/GBP, CHF/GBP, and CHF/JPY) while it is statistically significant in one pair (JPY/GBP), compared to the results in the bottom panel of table 4. Moreover, I follow the same procedure as in the previous section to create global consumption growth volatility (GVOLC), country specific consumption growth volatilities (V OLC s ), and country specific consumption growth volatility differentials (DV OLC s ). Table 7 shows that substituting the estimated GVOLC and DV OLC s (as in the regression 8) increases the adjusted R 2 in three pairs (JPY/USD, JPY/GBP, and CHF/GBP) while the coefficient of GVOLC is statistically significant in two pairs (JPY/USD and JPY/GBP), compared to the results in table 5.
Therefore, as the theoretical model suggests, the consumption growth volatility factors have some predictive power to explain monthly excess foreign exchange returns. But they are not empirically strong. This may explain why authors (in this literature) shut down the consumption growth volatility part. In the rest of the paper, I shut down the consumption growth volatility part as well.
Robustness Tests
Contemporaneous Comovements in Equity and Exchange Markets Table 8 shows that the monthly cross-country excess equity return differential and the monthly excess foreign exchange return have highly significant contemporaneous comovements in most of the pairs, which have been previousely documented by Hau and Rey (2006) (2009) show that their model-implied equity premium equals to:
where, π r,t ≡ −cov t (m t+1 , r t+1 ). This relation is very similar to equation 3. In other words, the conditional variance of logarithm of stochastic discount factor and the expected excess equity return, in the model of Bollerslev et al. (2009) , are driven by the same factors (the consumption growth volatility ,σ g,t , and the consumption growth volatility-of-volatility ,q t ). The only difference is that the coefficients γ and (θ − 1) are squared in equation 3 and not for the equity premium. 16 This suggests that we can use equity premium as an approximation of volatility of logarithm of SDF. Therefore, the cross-country excess equity return differential and the excess foreign exchange return should have contemporaneous comovements. This provides a risk-based explanation for the findings of Hau and Rey (2006) 16 A positive shock to the consumption growth volatility increases both the variance of the logarithm of the stochastic discount factor (or the expected excess foreign exchange return) and the expected excess equity return. Similarly, a positive shock to the consumption growth volatility-of-volatility increases both the variance of logarithm of stochastic discount factor (or expected excess foreign exchange return) and the expected excess equity return. 17 The contemporaneous comovements between the cross-country excess equity return differential and the excess foreign exchange return is written in the following statement: 
Inter-Bank Rates
In this section, I test whether the VRPs can also predict the excess inter-bank returns in each country. The first reason is that the foundation of the relation between excess foreign exchange return and variance risk premium (in this paper) is based on the relation between variance risk premium (as a measure of aggregate uncertainty or aggregate risk aversion) and expected excess bond return (borrowing domestic bonds and investing in foreign bonds). Moreover, cross-country interest rates differentials are traditionally used as a predictor of excess foreign exchange return. If the interest rates (or inter-bank rates) are driven by the same factors, this supports that the previous success of interest rates differentials to predict excess foreign exchange returns may be due to the fact that they reflect similar factors.
First, I test whether the variance risk premia in the US, V RP U S , can predict the excess US inter-bank return. The middle panel of table 9 shows that adding the V RP U S to the regression increases the adjusted R 2 to 27.40% (compared to the adjusted R 2 of 13.21% in the top panel), while the Newey-West t-statistics of the lagged forward spread coefficient remain statistically significant at 1 percent level. Therefore, the V RP U S has statistically significant power in forecasting the excess return of one month holding of a US Libor with two month to maturity. 19 More interestingly, separating the global VRP and country specific VRP in the US significantly increases the adjusted R 2 while both 18 A 19 These findings are similar to Zhou (2010) that the variance risk premia in the US predicts the excess US T-bill return.
coefficients of global and country-specific VRP are statistically significant (see the bottom panel). This suggests that both the global and the country specific component of VRP in the US carry some information related to the excess return of holding interbank tares.
I repeat this test for the other countries. In the middle panel of table 10, I find that the coefficients of VRP in the UK and Japan are statistically significant (and the coefficient of VRP in Switzerland is marginally significant). 20 To my best knowledge, this is the first document to show that the variance risk premia can forecast the excess bond return outside the US. Then, I separate the global and country-specific components of VRP. Comparing the bottom and middle panels of table 10, we see that separating the global and countryspecific components increases R 2 in all countries. Moreover, both global and countryspecific components have statistically significant coefficients in the UK and US (particularly country specific VRP in the UK more significantly predicts the excess UK inter-bank return, compare to that in the US). This supports my other findings that the country specific US-UK VRP differential can predicts the excess GBP/USD exchange return. The global VRP has statistically significant coefficient in the Switzerland, and country-specific VRP has statistically significant coefficients in Japan. Both the global and countryspecific components of VRP have marginally significant coefficients in Europe. 
Out-of-Sample
Since Meese and Rogoff (1983 and 1988), spot exchange rates are known to be unpredictable out-of-Sample (OOS) particularly in comparison with a random walk with drift in monthly horizon, for example see Rogoff and Stavrakeva (2008) and Rogoff (2009) among many others. In this section, I test whether predicting the excess foreign exchange return based on the global VRP and country specific VRP differential also underperform predicting based on a random walk with drift (historical mean).
I evaluate the performance of my forecast based on the global VRP and country specific VRP differential using an OOS R-square similar to the one proposed by Goyal and Welch (2008) . I use a 5-year training sample period from January 2000 to December 2004. The results are reported in table 11 and displayed in figure 3 . The OOS R-squares is highly positive for GBP/USD. This means, in contrast to Meese and Rogoff (1983 and 1988) , the excess GBP/USD exchange return (and spot exchange rates ) are better predicted by the global VRP and country specific VRP differential compared to the prediction by the historical mean. The R 2 OOS of predicting monthly excess GBP/USD 20 The coefficients of VRP in Japan has a positive sign which is in contrast with the theory (and the other countries). 21 The coefficients of the country-specific VRP in all countries except US has a positive sign which is in contrast to the theory. The coefficient of global VRP in Japan is positive but not statistically significant. exchange return using the country specific VRP differential and the global VRP is 19.71% on the October 2011. The monthly R 2 OOS s are positive except for JPY/USD, EUR/USD, and CHF/USD. These findings are consistent with my other findings that DVRP explains monthly excess GBP/USD exchange returns better than that of the other rates in-sample.
Moreover, Santa-Clara and Yan (2010), Bollerslev et al. (2009) and many other suggests that implied volatilities (and consequently VRP) can capture the ex ante crash risk assessed by investors (or some authors call it the higher risk aversion of investors) and therefore they are good predictors of the actual realized returns over horizon that the volatilities are higher. Therefore, as figure 3 shows for most currency pairs, a model including VRP differential does a better job at predicting FX returns OOS during the 2008 crises than the historical mean.
Conclusion
In this paper, I try to connect excess foreign exchange returns to cross-country variance risk premium differentials. Particularly, using Bekaert (1996) Finally, I find that using country-specific VRP differentials and the monthly global VRP to predict monthly foreign exchange returns substantially outperform the random walk model out-of-sample for most currency pairs. Particularly, country-specific US-UK VRP differential can predict the monthly GBP/USD exchange return with an out-ofsample R 2 of more than 19%. This finding is in contrast with Meese and Rogoff (1983 and 1988) . Also, I assume that the geometric growth rate of country-specific consumptions, g si t+1 = log(c si t+1 /c si t ),the country-specific consumption growth volatilities, σ si g,t+1 , and the countryspecific VRPs, q si t+1 , follow a similar joint process:
Where country i ∈{US, UK, Japan, Europe, and Switzerland} in my data. Moreover, I assume that the country-specific components are uncorrelated across countries. Bollerslev et al. (2009 Bollerslev et al. ( & 2011 assume that the representative agent in the economy has Epstein-Zin-Weil recursive preferences. Therefore, the logarithm of the stochastic discount factor of the representative agent is:
(1−γ) (1−1/ψ) , δ denotes the subjective discount factor, ψ equals the intertemporal elasticity of substitution, γ refers to the coefficient of risk aversion, and r t+1 is the time t to t+1 return on the consumption asset.
Moreover, I assume that the global and country-specific logarithm of the price-consumption pc gl t &pc si t ratio of the asset that pays the consumption endowment has a conjecturing solution that is an affine function of the state variables: (where r gl t+1 and r si t+1 are global and country-specific returns respectively), and a standard no-arbitrage condition E t [exp(r t+1 + m t+1 )] = 0, to find these equilibrium solution for the coefficients:
Therefore, combining the statements for r 
Finally, I assume that the observed consumptions, returns, consumption growth, and variance risk premiums are a function of the global and the country-specific components:
Next, I calculate the variance of logarithm of stochastic discount factor in country i:
Therefore, variance of logarithm of stochastic discount factor is a function of function of the global and the country-specific components. This means, that we can write the expected excess foreign exchange returns as a function of function of the global and the country-specific components as well:
where
moreover, the expected excess foreign exchange return betwee country i and j is
if we assume that the subjective discount factors and subjective discount factors and the coefficients of VRPs are the same across two countries, i and j:
rearranging the equation 14, I get:
This equation suggests that the excess foreign exchange return between country i and j is a function of the global consumption growth volatility, σ gl 2 g,t , the cross-country countryspecific consumption growth volatility differential, σ This table reports the average end-of-the-month log spot rate (s), the average change in log spot exchange rate (ds), the average interest rate differential (di), and average real interest rate differential (dri), the average log excess foreign exchange returns (FX), the average log excess real foreign exchange returns (rFX), and the average variance risk premium differentials (DVRP). Log excess foreign exchange returns are computed as F X = ds − di. All moments are annualized and reported in percentage points. Data are monthly, from Datastream. The common sample period extends from January 2000 to October 2011. 
Robust t-statistics following Newey and West (1987) with optimal number of lags according to Andrews (1991) are reported in parentheses. , and tests of explanation power of equity premium differentials, dπ r,t , which is equity premium in domestic country, π r,t , minus equity premium in the foreign country, π Robust t-statistics following Newey and West (1987) with optimal number of lags according to Andrews (1991) are reported in parentheses. Annualized 1 month excess holding period returns are: bpr ib t,2 = y t−1,2 − y t,1 − y t−1,1 , where, y t,n (n ∈ {1, 2}) is the interbank return in the US, UK, Japan, Europe, and Switzerland with n-month to maturity at time t from January 2000 to October 2011. The lagged forward spread is equal to: f s ib t−1 (1, 2) = y t−1,2 − y t−1,1 where, f s ib t−1 (1, 2) is forward spread of a contract for 2-month ahead with 1-month length. The excess bond returns (bpr ib t+1,n ) and tests of explanation power of lagged forward spread (f s ib t−1 − y t−1,2 ), variance risk premium (V RP t ), and global variance risk premium (GV RP t ). I report the constant, slope coefficient (β), (γ), and adjusted (R 2 ) of the following regression: bpr ib t,2 = α + β × (f s ib t−1 (1, 2) − y t−1,2 ) + γ × V RP s t + δ × GV RP t + ε t Robust t-statistics following Newey and West (1987) with optimal number of lags according to Andrews (1991) are reported in parentheses. OOS means the monthly DVRP predicts monthly excess foreign exchange better (worst) than the historical mean.
